The paper considers the optically thick accretion discs with the progressive increasing height. The surface is assumed to be the conical form. The radiation with considered wavelength emerges from an ring on the cone and is described by the Milne problem for the intensity and polarization. 
INTRODUCTION
Frequently one considers the plane accretion discs. Sometimes, the authors mention that in general case the discs can have the progressive increasing geometric height (see, for example, Shakura & Sunyaev 1973; Blandford et al. 2001 and Fragile 2013) . Note that the different aspects of the accretion discs theory are given in many papers (see, for example, Abramowicz, Calvani and Nobili 1980; Abramowicz et al. 1988 ; Straub et al. 2011 ; the review Fragile 2013 and Vincent et al. 2015) . We use the most popular Chandrasekhar's solution of the Milne problem (see Chandrasekhar 1960) . According to this book, the intensity and polarization of radiation, emerging from the optically thick plane atmosphere, are determined by the radiation diffusion from the sources of thermal radiation located far below the atmospheric surface.
The observed intensity ( ) and polarization Stokes parameter ( ) depend on = cos = ⋅ , where is the line of sight and is the normal to the surface of an atmosphere. The intensity ( ), emerging along the normal , is ∼ 3 times larger than that going parallel to the surface. The degree of polarization ( ) = ( )∕ ( ) is equal to zero for the direction ∥ ( = 1) and takes the maximum value 11.73% for ⟂ ( = 0). The wave electric field oscillations are parallel to the surface of a disc, namely ∥ [ ]. Recall, that we consider the Milne problem describing the multiple scattering of continuum radiation in the conservative atmosphere. In such atmosphere the polarization degree is independent of the wavelength .
The generalized Milne problem presents the angular distribution and polarization degree of the radiation, escaping from the optically thick scattering atmosphere with an absorption (see Silant'ev et al. 2017b ). In such atmosphere the intensity ( ) is more elongated and the maximum polarization at = 0 is greater than that in conservative case.
The angular distribution ( ) = ( )∕ (0) and the polarization degree ( ) = ( )∕ ( ) are given in Tables 1 and 2 with the interval Δ = 0.005. The value (0) is proportional to the flux of radiation (see Chandrasekhar 1960) . Note that ( ) = ( ) ( ) (0). Thus, the angular distribution ( ) and ( ) are equivalent to the parameters ( ) and ( ).
For the plane accretion disc the observed polarization ( ) (see Tables 1 and 2 ) allows us to estimate the inclination angle ≡ , i.e. the angle between the line of sight and the normal to the accretion disc (see Fig.1 ). The observed continuum radiation with the wavelength ∼ emerges from the comparatively narrow ring with the radius , corresponding to the Wien displacement law: ( ) ( ) = 0.29 (see Joos 1986 ). Below we show that the total radiation polarization from a inclined ring is smaller than in the case of Milne's problem for the plane surface. This polarization is different for the different rings, depending on the inclination angles of them.
If the polarization degrees for different wavelengths are different, then the idea arises that the corresponding inclinations for the rings are different, i.e. the accretion disc is not plane. As an example, we take the polarimetric observations of NGC 4258 by Barth et al. 1999 . According to their observations, more polarized radiation corresponds to the radiation with small wavelength , i.e. polarization decreases with the increase of . Just such behavior takes place for the progressive non-linear increasing height of the accretion disc.
It appears that the other explanations exist for the different polarization degrees, corresponding to different wavelengths. But the non-linear progressive increase of the height in optically thick disc appears to be most natural and simple.
Our aim is to calculate the polarization degree and position angle of radiation escaping from every part of inclined ring, i.e. to obtain their dependence on azimuthal angle , which characterizes the position of them on the ring. The angles of inclination for different rings can be different. We assume that inside the every ring the inclination is constant. We consider two values = 15
• , 30
• . The inclination angles of the line of sight will be taken 30 • , 45 • and 60 • for every value of (see Fig.1 ).
STATEMENT OF PROBLEM
We know the angular distribution ( ) and polarization degree ( ) for the conservative Milne problem (see Tables 1 and 2 ). For the plane accretion disc the parameter = cos = is identical for all radiating surfaces. Now we consider the conical surface of the ring over the central plane of an accretion
The basic notions disc. The angle of the cone aperture is , i.e. this is the angle between conical surface and the central plane of the accretion disc. The normal to the conical surface ′ is characterized by the angle and the azimuthal angle of the point considered on the surface (see Fig. 1 ):
Here = , and are the unit vectors of the common coordinate system ( , , ). Recall, that is the normal to the central plane of accretion disc. The line of sight (the direction to a telescope) is placed in the plane ( ):
The angle is the angle between vectors and . The direction with the azimuthal angle = 0 coincides with the axis . The electric wave oscillations of the emerging radiation from optically thick atmosphere are parallel to the vector product [ ′ ] direction: 
The reference frame ( ′ , ) corresponds to the telescope coordinate system. If the radiating -point lies on the conical surface, then the -vector oscillates along the direction, characterized by the angle (see Fig.1 ). It is easy obtain the following formula :
sin sin sin cos + cos sin cos . 
Note that the angle does not depend on the polarization degree ( ) of the radiation, emerging from this point. The angle depends on the angles , and , i. e. depends on pure geometrical values. This is the consequence that the radiating light has the -oscillations parallel to the local radiating surface. Later we will discuss this effect for the explanation of the position angles in the spectral lines emission from the rotating accretion disc.
According to Eq.(5), the position angle increases from = 0 at = 0 to the maximum value at = 90 • , and then symmetrically decreases up to zero value at = 180 • . The angle increases with the increasing of the angle . Due to the right -left symmetry of the problem, the observation of all disc in continuum gives rise to the value = 0. The Milne problem possesses the axial symmetry. In this case the position angle of the emerging radiation can have two possible directions of the -oscillations -perpendicular to the plane ( ) and in this plane. The second case holds, if the light fluxes parallel to the surface are greater, than that along the normal (see Dolginov et al. 1995) . Usually, the first case is valid. So, formula (5) holds both in the Milne problem and in every another problem with axial symmetry.
Thus, we have the formulas to calculate the position angle ( , , ) of radiation escaping from the inclined surface. This angle is determined by the geometrical values -, and .
Calculation of polarization degree
According to the Milne problem, the intensity and polarization of the radiation, emerging from -part of conical ring, depend on the angle between the line of sight and the normal ′ (see Fig.1 ), i.e they depend on ′ = ⋅ ′ . To obtain these values, we must calculate the parameter ′ and take the values of ( ′ ) and ( ′ ) from Tables 1 and 2 . The parameter ′ can be calculated from the following formula ′ ( , , ) = ⋅ ′ = cos cos − sin sin cos .
Note that ′ ( , , ) ≡ ′ ( , , − ), i.e. the intensity and polarization degree are the symmetric functions of the azimuthal angle .
A telescope observes the radiation fluxes and from an accretion disc. For the plane accretion disc the flux ( ) in the direction is
is the distance to a telescope, = 2 Δ is the total plane ring surface, which emerges the radiation with wavelength (remember that ( ) ( ) = 0.29 ). The factor = ⋅ describes the projection of the plane ring surface perpendicular to the line of sight .
The Stokes parameter ( ) is described by the formula
The degree of the observed polarization ( ) = ( )∕ ( ) = ( ). The values ( ) and ( ) are given in Tables 1 and 2 . Recall, that (0) is proportional to the flux of emerging radiation ( see Chandrasekhar 1960) .
For the inclined ring the parameter ′ = ⋅ ′ is different for every azimuthal angle . The corresponding small surface element is equal to ( ) = Δ . The value Δ is the width of the ring. The flux ( , ) from the inclined conical ring is equal to
Note that ′ depend on angles , , (see Eq. (7) ) . For the value ( , ) we have
The integral value ≡ 0, due to asymmetric dependence of the angle ( ) on the azimuthal angle : (− ) = − ( ) (see Eq. (5) ). Note that the polarization degree ( ′ ) and position angle ( ) do not depend on the constant value (0).
Here we used the transformation formula for the Stokes parameters at the rotation of the axes (see, for example, Chandrasekhar 1960 and Dolginov et al. 1995) . This formula is used to obtain the parameter in the telescope reference frame ( ′ ). The function cos 2 in Eq.(11) describes this transformation. The term ′ describes the projection of the inclined small surface element ( ) perpendicular to the line of sight . In Figs. 2 and 3 we give the polarization degree ( ′ ) and position angle ( ) of the emerging radiation from the part of conical ring, characterizing by the asimuthal angle . Note that the angles = 0 correspond to the -oscillations along the -axis (see Fig.1 ). The intensity is equal to ( ′ ) = ( ′ ) (0). The value ( ′ ) can be taken from Tables 1 and 2 .
In Table 3 we give the values ( , ) = ( , )∕ ( , ) for number of angles and . They demonstrate that the polarization degree ( , ) diminishes with the increasing of the The maximum value of the angle corresponds to the azimuthal angles = ±90
• . As it was mentioned, the (− ) = − ( ), i.e. the positional angle for the right part of the ring is opposite to that for the left part. This gives that the observed continuum radiation from all ring has = 0 . The values ( ) diminish with the decrease of the angle . For → 0 the value → 0. Figs. 2 and 3 demonstrate that the polarization ( ′ ) increases with the enhancement of the angle . Such behavior is analogous to the case of the plane accretion disc.
Some remarks on spectral line, emerging from the rotating accretion disc with progressive increasing height
In all calculations we used the solution of the Milne problem for electron atmosphere. Strictly speaking, these calculations are not applied for description of the spectral line radiation transfer. For spectral line the values ( , ) and ( , ) differ from those for continuum radiation, given in Tables 1  and 2 . Recall, that the spectral line has the similar scattering matriÑĄes (for dipole transition between the radiating levels )(see, for example, Silant'ev et al. 2017a) . Besides, we know that the polarization of the emerging radiation is mostly described by the last scattering before the escaping from the atmosphere. This process is similar for both problems. For these reasons, the qualitative behavior of the spectral line polarization can be similar to the continuum radiation.
Recall, that the position angle depends on the pure geometrical values -the angles , and (see Fig.1 ). This means that formula (5) is valid for the resonance line emission too.
The observations (see Smith et al. 2002) show that the position angles have the opposite signs in the "red" and "blue" wings of the spectral line. The first explanation of this effect is given in Smith et al. 2005 . The authors found that the light, single scattered in an equatorial torus, takes opposite position angles for radiation from the right and left parts of rotating disc. This parts, due to the Doppler effect, give the "red" and "blue" wings. As a result, the scattered radiation acquires opposite position angles in the observed "red" and "blue" wings.
Another explanation (see Silant'ev et al. 2013 ) is related with the azimuthal magnetic field in the rotating accretion disc. The Faraday rotation of the polarized light in the right and left parts gives rise to the opposite position angles.
The new explanation, presented in this paper, is related with the feature that the inclined optically thick ring gives opposite position angles for the emerging radiation in the right and left parts of the ring. According to the Doppler effect in rotating accretion disc, these parts corresponds to the "red" and "blue" wings of the spectral line, i.e. they acquire the opposite position angles. This explanation does not use the single scattering of radiation and the existence of azimuthal magnetic field. The effect arises due to the inclination of a ring, where the emission of the spectral line radiation holds. 
CONCLUSION
Usually the accretion disc is considered as the plane one. We investigated the case of the optically thick accretion discs with the progressive increasing height, which is assumed to be the conical form. We take the ring inclination angle aquires the values 15 • and 30 • . For every we consider three inclination angles for the emerging radiation: ≡ = 30 • , 45 • and 60 • . The radiation with the considered wavelength emerges from a ring on the cone and is described by the Milne problem for the intensity and linear polarization. The place, where theradiation emerges from the surface of a ring, is determined by the Wien displacement law: ( ) ( ) = 0.29. The observed radiation emerges from the differently oriented parts of the inclined ring. It was found that the polarization degree of the observed continuum radiation flux from the conical surface is less than that for the corresponding Chandraselhar value.
We demonstrated that the position angles of the emerging radiation from the right and left parts of the inclined ring have opposite signs. This is the consequence that depends on the pure geometrical values -the inclination angle of the ring, the inclination angle between the line of sight and the normal to the central plane of accretion disc, and on the azimuthal angle characterizing the place on the ring. The angles diminish with the decreasing of the inclination angle .
In a rotating accretion disc the right and left parts of the disc radiate in the "red" and "blue" wings of the spectral line. Thus, we give the new mechanism of why the position angles in the "red" and "blue" wings of the spectral line have the opposite values. This behavior is observed in a number of Seyfert active galactic nuclei.
